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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve corrosion 
resistance of a separator for a fuel cell and enhance 
durability of the fuel cell. 

SOLUTION: At least part of the surface of each of a pair 
of metallic separators 30 for a fuel cell disposed back to 
back in an electrolyte 1 held between a pair of 
electrodes 2a, 2b is coated with a corrosion resistant 
coating film 1 1. A pin hole 12 formed in the corrosion 
resistant coating film 1 1 is sealed. In a fuel cell 20, the 
pair of electrodes 2a, 2b holding the electrolyte 1 
therebetween are sandwiched between the pair of 
separators 30. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The separator for fuel cells characterized by carrying out sealing of the pinhole which 
the corrosion-resistant coat was formed in some [ at least ] front faces, and was formed in this 
corrosion-resistant coat in the metal separator for fuel cells of this electrolyte of the electrode 
of the pair which pinches an electrolyte, and the pair facing in opposite directions. 
[Claim 2] The manufacture approach of the separator for fuel cells characterized by consisting 
of the configuration processing process which forms the separator base material configuration 
for fuel cells from a metallic material, a covering process which forms a corrosion-resistant coat 
in some [ at least ] front faces of this separator base material for fuel cells, and a sealing 
process which carries out sealing of the pinhole formed in this corrosion-resistant coat. 
[Claim 3] The manufacture approach of the separator for fuel cells according to claim 2 
characterized by said sealing process being a process which closes said pinhole by resin. 
[Claim 4] The manufacture approach of the separator for fuel cells according to claim 2 
characterized by being the process at which said corrosion-resistant coat is formed in from the 
ingredient which has ductility, and said sealing process crushes a pinhole for said corrosion- 
resistant coat by roller pressurization. 

[Claim 5] The manufacture approach of the separator for fuel cells according to claim 2 which 
said sealing process oxidizes said separator base material for fuel cells, forms an oxide skin, and 
is characterized by being a wrap process in an oxide skin about the separator base material of a 
pinhole. 

[Claim 6] The fuel cell characterized by inserting the electrode of the pair which pinches an 
electrolyte with the separator for fuel cells of a pair according to claim 1 to 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the separator for fuel cells, its manufacture 

approach, and a fuel cell. 

[0002] 

[Description of the Prior Art] Although the cure against exhaust gas of an automobile is 
important and the electric vehicle is used as one of the cure of the in order to reduce 
atmospheric contamination as much as possible, it has not resulted in spread on problems, such 
as a charging equipment and mileage. 

[0003] It is concluded that the automobile which a fuel cell is generated by the reverse reaction 
of electrolysis using hydrogen and oxygen, does not have excretions other than water, is 
observed as a clean power plant, and used said fuel cell is most promising clean automobile. In 
order that a solid-state polyelectrolyte mold fuel cell may operate at low temperature also in 
said fuel cell, it is the most promising as an object for automobiles. 

[0004] Generally as for said solid-state polyelectrolyte mold fuel cell, the laminating of many eels 
is carried out, and this eel is having structure which sandwiched the zygote of the solid-state 
polyelectrolyte film joined on both sides of the solid-state polyelectrolyte film with two 
electrodes (a fuel electrode and oxidizer pole), and an electrode with the separator which has 
the gas passageway of fuel gas or oxidizer gas. 

[0005] There is a problem of having been a failure when said fuel cell spreads widely that cost is 
[ one ] high, and it is important to lower the cost of the electrode which is the main component 
part of a fuel cell as much as possible. Moreover, small and lightweight-ization are called for as 
objects for mount, such as an automobile. Researches and developments of utilization of a metal 
separator are furthered instead of the conventional compactness carbon separator for low-cost- 
izing, and small and lightweight-izing. 

[0006] As engine performance required of this metal separator, contact resistance with an 
electrode may be excellent in a low thing and corrosion resistance. In order to realize this engine 
performance, the metal bipolar plate which carried out plating processing is indicated by JP,6- 
349508,A as a conventional technique. 
[0007] 

[Problem(s) to be Solved by the Invention] However, even if it performs plating processing to a 
surface of metal like the conventional technique, it is unescapable that a minute pinhole is 
generated, the corrosion of a metal base arose from this pinhole section, and the problem was in 
corrosion resistance. 

[0008] This invention is what solved the above-mentioned technical problem, and offers the fuel 
cell excellent in the separator for fuel cells excellent in corrosion resistance, its manufacture 
approach, and endurance. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical technical 
problem, the technical means (the 1st technical means are called hereafter.) provided in claim 1 
of this invention are separators for fuel cells characterized by carrying out sealing of the pinhole 
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which the corrosion-resistant coat was formed in some [ at least ] front faces, and was formed 
in this corrosion-resistant coat in the metal separator for fuel cells of this electrolyte of the 
electrode of the pair which pinches an electrolyte, and the pair facing in opposite directions. 
[0010] The effectiveness by the 1st technical means of the above is as follows. 
[001 1] That is, since sealing can close a pinhole, the separator for fuel cells which the separator 
base material for fuel cells is not corroded from this pinhole, and was excellent in corrosion 
resistance can be done. 

[0012] In order to solve the above-mentioned technical technical problem, the technical means 
(the 2nd technical means are called hereafter.) provided in claim 2 of this invention The 
configuration processing process which forms the separator base material configuration for fuel 
cells from a metallic material, It is the manufacture approach of the separator for fuel cells 
characterized by consisting of a covering process which forms a corrosion-resistant coat in 
some [ at least ] front faces of this separator base material for fuel cells, and a sealing process 
which carries out sealing of the pinhole formed in this corrosion-resistant coat. 
[0013] The effectiveness by the 2nd technical means of the above is as follows. 
[0014] That is, since a sealing process can close a pinhole, the separator for fuel cells which the 
separator base material for fuel cells is not corroded from this pinhole, and was excellent in 
corrosion resistance can be done. 

[0015] In order to solve the above-mentioned technical technical problem, the technical means 

(the 3rd technical means are called hereafter.) provided in claim 3 of this invention are the 

manufacture approaches of the separator for fuel cells according to claim 2 characterized by 

said sealing process being a process which closes said pinhole by resin. 

[0016] The effectiveness by the 3rd technical means of the above is as follows. 

[0017] That is, since cheap resin can close a pinhole, the separator for fuel cells of low cost can 

be done. 

[0018] in order to solve the above-mentioned technical technical problem , the technical means 
( the 4th technical means be call hereafter . ) provided in claim 4 of this invention be the 
manufacture approaches of the separator for fuel cells according to claim 2 characterize by be 
the process at which said corrosion-resistant coat be form in from the ingredient which have 
ductility , and said sealing process crush a pinhole for said corrosion-resistant coat by roller 
pressurization . 

[0019] The effectiveness by the 4th technical means of the above is as follows. 

[0020] That is, since a pinhole can be taken up for corrosion-resistant coat itself, the separator 

for fuel cells of low cost can be done. 

[0021] In order to solve the above-mentioned technical technical problem, it is the manufacture 
approach of the separator for fuel cells according to claim 2 that the technical means (the 5th 
technical means are called hereafter.) provided in claim 5 of this invention are characterized by 
for said sealing process oxidizing said separator base material for fuel cells, forming an oxide 
skin, and being a wrap process in an oxide skin about the separator base material of a pinhole. 
[0022] The effectiveness by the 5th technical means of the above is as follows. 
[0023] That is, since the oxide skin which oxidized the separator base material for fuel cells can 
close a pinhole, a pinhole can be taken up certainly and the separator for fuel cells excellent in 
corrosion resistance can be done. 

[0024] In order to solve the above-mentioned technical technical problem, the technical means 

(the 6th technical means are called hereafter.) provided in claim 6 of this invention are the 

separators for fuel cells of a pair according to claim 1 to 5, and are fuel cells characterized by 

inserting the electrode of the pair which pinches an electrolyte. 

[0025] The effectiveness by the 6th technical means of the above is as follows. 

[0026] That is, since the separator for fuel cells excellent in corrosion resistance is used and the 

separator for fuel cells is not corroded by the staining substance formed by electrode reaction, 

the fuel cell excellent in endurance can be done. 

[0027] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. 

[0028] Drawin g 1 is the outline sectional view of the solid-state polyelectrolyte mold fuel cell eel 
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of the example of this invention. It is inserted between each electrode 2a, the solid-state 
polyelectrolyte film 1 of 2b, and the separators 3a and 3b of the pair facing in opposite 
directions, and pressurizes and fixes by the suitable pressure, and the electrode (oxidizer pole 2a 
and fuel electrode 2b) of the pair which pinches the solid-state polyelectrolyte film 1 which is an 
electrolyte forms the solid-state polyelectrolyte mold fuel cell eel 20. 

[0029] The oxidizer gas containing oxygen is humidified with a steam, is introduced from the 
oxidizer gas inlet 5, carries out conduction of the oxidizer gas passageway 6 formed in separator 
3a, and is discharged from the oxidizer gas outlet 7. On the other hand, the fuel gas which uses 
hydrogen as a principal component is humidified with a steam, is introduced from the fuel gas 
inlet port 8, carries out conduction of the fuel gas passage 9 formed in separator 3b, and is 
discharged from the fuel gas outlet 21. The seal member 4 is formed in the perimeter section of 
the solid-state polyelectrolyte film 1, and is carrying out the seal of said oxidizer gas and said 
fuel gas. 

[0030] The solid-state polyelectrolyte mold fuel cell eel 20 is heated by about 80 degrees C, and 
is generated according to electrochemical reaction using the hydrogen in said fuel gas, and the 
oxygen in said oxidizer gas. When the hydrogen in the fuel gas of the fuel gas passage 9 contacts 
the catalyst of fuel electrode 2b, the following reaction arises. 

[0031] 2H2 -> 4H+ +4 e-H+ moves in the inside of the solid-state polyelectrolyte film 1, reaches 
the catalyst of oxidizer pole 2a, reacts with the oxygen in the oxidizer gas of said oxidizer gas 
passageway 6, and becomes water. 

[0032] 4H+ +4e- +02 -> Electromotive force arises according to the electrode reaction of the 
2H20 above, and a current is taken out outside with Separators 3a and 3b. Generally, the 
laminating of a majority of said solid-state polyelectrolyte mold fuel cell eels 20 is carried out, 
and the fuel cell is constituted. In this case, a laminating is not carried out only with the solid- 
state polyelectrolyte mold fuel cell eel 20 of drawin g 1 , but various laminating gestalten which 
can carry out a laminating efficiently exist. 

[0033] In the example proving the effectiveness of future this inventions, it carried out using the 
tabular thing as a separator base material. Drawing 2 is the type section Fig. of the separator 
before sealing used for the example of this invention. To the near front face facing the electrode 
of the separator base material 10, gold plate with a thickness of about 0.1 micrometers was 
performed as a corrosion-resistant coat, and the separator 30 was produced on it. The minute 
pinhole 12 exists in this deposit 11. 

[0034] (Example 1) Drawing 3 is an explanatory view explaining the sealing process of the 
separator of an example 1. SUS304 was used as a metallic material of the separator base 
material 10. 

[0035] A separator 30 is put in after washing and into a vacuum housing 13 by isopropyl alcohol, 
and a vacuum housing 13 is made into the vacuum of 0.1 or less Torrs. Then, the acrylic 
monomer liquid which carried out degassing processing is poured into a vacuum housing 13, and 
a separator 30 is completely dipped in acrylic monomer liquid 22. Air is introduced into a vacuum 
housing 13 and a pinhole 12 is completely made full of acrylic monomer liquid. 
[0036] If a separator 30 is taken out from a vacuum housing 13, it will be completely covered 
with the acrylic monomer liquid membrane 14 by the front face of a deposit 1 1. If surface 
washing of this separator 30 is lightly carried out with pure water, the acrylic monomer liquid 
membrane 14 of the front face of a deposit 1 1 will be removed, and acrylic monomer sealing 
liquid 18 will remain only in a pinhole 12. 

[0037] Next, this separator 30 was put into the thermostat and 80 degrees C and heat treatment 
of 3 hours were performed. The acrylic monomer in a pinhole 12 serves as the lifting acrylic 
polymer 19 in the following polymerization reaction by heat treatment, and a pinhole 12 is closed. 



[0038] 
[Equation 1] 
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[0039] The steam exposure test was performed in the 80-degree C steam ambient atmosphere, 
and corrosion resistance was evaluated. Moreover, contact resistance with the carbon paper 
which is an electrode substrate was measured, and conductivity was evaluated. 
[0040] (Example of a comparison) The separator 30 before sealing of an example 1 was made 
into the example of a comparison, and the same approach as an example 1 estimated corrosion 
resistance and conductivity. 

[0041] (Evaluation result) By the corrosion resistance test result of an example 1, the front face 
which corrosion was not seen at all but was stabilized was secured by the evaluation by 1000 
hours. On the other hand, as for the example of a comparison, corrosion was checked in about 
500 hours. Since sealing of the pinhole 12 which exists in a deposit 11 was certainly carried out 
by the acrylic polymer 19 by sealing of an example 1, corrosion does not occur. Although the 
pinhole 12 is very minute and it cannot view, sealing can be certainly carried out by being 
immersed in acrylic monomer liquid 22. 

[0042] The contact resistance of an example 1 was 20m ohm-cm 2, and was the same value as 
the example of a comparison. Contact resistance was the same 20m ohm-cm 2 as the first stage 
also after the corrosion resistance test of 1000 hours. The area which the pinhole 12 in 
separator 30 front face occupies is very small, and since the acrylic polymer has not adhered to 
any parts other than pinhole 1 2, low contact resistance is maintainable. 

[0043] In this example 1, although SUS304 is used as a metallic material of a separator base 
material, it may not be limited to this metal, other stainless lot numbers are sufficient, or 
aluminum and titanium are sufficient. Although gold is used as an ingredient of a corrosion- 
resistant coat, silver, nitriding chromium, the multiple oxide of a platinum group, etc. are idea ** 
in addition to gold. Although plating is used as the formation approach of a corrosion-resistant 
coat, CVD, PVD, etc. can be formed by other coat formation approaches in addition to plating. 
Moreover, between a corrosion-resistant coat and a separator base material, an interlayer may 
be used if needed. 

[0044] Although the acrylic polymer is used in this example 1 as resin which seals a pinhole 12, it 
is not limited to this resin. Although vacuum impregnation and a heating polymerization method 
are used as this sealing approach, it is not limited to especially this approach. For example, an 
ultraviolet-rays polymerization method etc. can be used in addition to a heating polymerization 
method. 

[0045] (Example 2) Drawin g 4 is an explanatory view explaining the sealing process of the 
separator of an example 2. SUS304 was used as a metallic material of a separator base material. 
[0046] Isopropyl alcohol performed roller-press processing for the separator 30 by 2 and feed- 
rate 50 cm/min the linear pressure of 1t/cm after washing using the roller 1 5. As a result of this 
roller-press processing, the gold plate layer 1 1 with it carried out expansion, the pinhole 12 was 
crushed, and it became the sealing section 16. [ large ductility and ] [ soft ] 

[0047] In this case, the diameter of the pinhole 12 which can seal is as follows [ the thickness of 
a deposit 1 1 ]. Therefore, it is necessary to prepare a deposit thicker than the diameter at the 
maximum equator of the pinhole to generate. Moreover, this sealing approach is applied to a 
monotonous type separator. The passage of fuel gas or oxidizing agent gas is constituted 
combining the gas-passageway plate of another objects, such as carbon paper. 
[0048] Corrosion resistance and conductive evaluation was performed by the same approach as 
an example 1. Consequently, the front face which corrosion was not seen at all but was 
stabilized was secured by the evaluation by 1000 hours like the example 1. It is shown that all 
the pinholes have been sealed with the roller press. Since sealing by the roller press is sealed for 
deposit itself, it cannot do the interface of dissimilar material but can expect stable and big 
corrosion resistance. 

[0049] Contact resistance was 20m ohm-cm 2, and was the same value as the example of a 
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comparison. Contact resistance was the same 20m ohm-cm 2 as the first stage also after the 
corrosion resistance test of 1000 hours. Although it became the same value as the example of a 
comparison since the area which a pinhole occupies was very small, contact resistance may 
become low from the example of a comparison in this case. 

[0050] In addition, it is not limited to what was shown in the example 2 about the metallic 
material and the corrosion-resistant coat of a separator base material like an example 1. 
However, it is necessary to be the ingredient which has ductility as an ingredient of the 
corrosion-resistant coat of an example 2. 

[0051] (Example 3) Drawin g 5 is an explanatory view explaining the sealing process of the 
separator of an example 3. Aluminum 5052 was used as a metallic material of a separator base 
material. When a separator was aluminum, nickel-plating processing was carried out on the 
surface of aluminum, and gold plate processing was performed on it. It is generated in the phase 
of nickel plating and the pinhole has also produced the gold plate layer on it in the form where 
the pinhole of a nickel-plating layer is connected. This nickel-plating layer is not illustrated. 
[0052] The separator 30 was immersed in the electrolytic solution 23 (15% sulfuric-acid solution) 
after washing by isopropyl alcohol. Next, temperature of the electrolytic solution 23 was made 
into 20 degrees C, and it anodized for 15 seconds with the current density of 1.5 A/cm2. The 
aluminum exposed to the electrolytic solution at the pinhole 1 2 was anodized by this anodizing, 
and the aluminum oxide was formed in this part of it. This aluminum oxide serves as the oxide 
skin 1 7 of a passive state. 

[0053] Corrosion resistance and conductive evaluation was performed by the same approach as 
an example 1. Consequently, the front face which corrosion was not seen at all but was 
stabilized was secured by the evaluation by 1000 hours like the example 1. Since sealing of the 
pinhole was certainly carried out by the oxide skin 1 7, corrosion does not occur. Although the 
pinhole is very minute and it cannot view, sealing can be certainly carried out by anodic oxidation 
processed electrically. 

[0054] Contact resistance was 20m ohm-cm 2, and was the same value as the example of a 
comparison. Contact resistance was the same 20m ohm-cm 2 as the first stage also after the 
corrosion resistance test of 1000 hours. The area which a pinhole occupies is very small, and 
since an oxide skin is not attached to any parts other than a pinhole, low contact resistance is 
maintainable. 

[0055] In addition, it is not limited to what was shown in the example 3 about the metallic 
material and the corrosion-resistant coat of a separator base material like an example 1. 
Moreover, it may not be limited to what also showed the approach of oxidation treatment to the 
example 3, but the oxidizing [ thermally ] method by the elevated temperature etc. may be used. 
[0056] 

[Effect of the Invention] As mentioned above, this invention is set to the metal separator for fuel 
cells of this electrolyte of the electrode of the pair which pinches an electrolyte, and the pair 
facing in opposite directions. The configuration processing process which forms the separator 
base material configuration for fuel cells from the separator for fuel cells characterized by 
carrying out sealing of the pinhole which the corrosion-resistant coat was formed in some [ at 
least ] front faces, and was formed in this corrosion-resistant coat, and a metallic material, The 
covering process which forms a corrosion-resistant coat in some [ at least ] front faces of this 
separator base material for fuel cells, With the manufacture approach of the separator for fuel 
cells characterized by consisting of a sealing process which carries out sealing of the pinhole 
formed in this corrosion-resistant coat, and the separator for fuel cells of this pair Since it is the 
fuel cell characterized by inserting the electrode of the pair which pinches an electrolyte, the 
separator for fuel cells excellent in corrosion resistance and the fuel cell which reached and was 
excellent in endurance can be done. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the separator for fuel cells, its manufacture 
approach, and a fuel cell. 
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PRIOR ART 



[Description of the Prior Art] Although the cure against exhaust gas of an automobile is 
important and the electric vehicle is used as one of the cure of the in order to reduce 
atmospheric contamination as much as possible, it has not resulted in spread on problems, such 
as a charging equipment and mileage. 

[0003] It is concluded that the automobile which a fuel cell is generated by the reverse reaction 
of electrolysis using hydrogen and oxygen, does not have excretions other than water, is 
observed as a clean power plant, and used said fuel cell is most promising clean automobile. In 
order that a solid-state polyelectrolyte mold fuel cell may operate at low temperature also in 
said fuel cell, it is the most promising as an object for automobiles. 

[0004] Generally as for said solid-state polyelectrolyte mold fuel cell, the laminating of many eels 
is carried out, and this eel is having structure which sandwiched the zygote of the solid-state 
polyelectrolyte film joined on both sides of the solid-state polyelectrolyte film with two 
electrodes (a fuel electrode and oxidizer pole), and an electrode with the separator which has 
the gas passageway of fuel gas or oxidizer gas. 

[0005] There is a problem of having been a failure when said fuel cell spreads widely that cost is 
[ one ] high, and it is important to lower the cost of the electrode which is the main component 
part of a fuel cell as much as possible. Moreover, small and lightweight-ization are called for as 
objects for mount, such as an automobile. Researches and developments of utilization of a metal 
separator are furthered instead of the conventional compactness carbon separator for low-cost- 
izing, and small and lightweight-izing. 

[0006] As engine performance required of this metal separator, contact resistance with an 
electrode may be excellent in a low thing and corrosion resistance. In order to realize this engine 
performance, the metal bipolar plate which carried out plating processing is indicated by JP,6- 
349508,A as a conventional technique. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, in this invention, it sets to this electrolyte of the 
electrode of the pair which pinches an electrolyte, and the metal separator for fuel cells of the 
pair facing in opposite directions. The configuration processing process which forms the 
separator base material configuration for fuel cells from the separator for fuel cells characterized 
by carrying out sealing of the pinhole which the corrosion-resistant coat was formed in some 
[ at least ] front faces, and was formed in this corrosion-resistant coat, and a metallic material, 
The covering process which forms a corrosion-resistant coat in some [ at least ] front faces of 
this separator base material for fuel cells, It is the manufacture approach of the separator for 
fuel cells characterized by consisting of a sealing process which carries out sealing of the 
pinhole formed in this corrosion-resistant coat, and the separator for fuel cells of this pair, and 
is the fuel cell characterized by inserting the electrode of the pair which pinches an electrolyte. 
Therefore, the separator for fuel cells excellent in corrosion resistance and the fuel cell which 
reached and was excellent in endurance can be done. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, even if it performs plating processing to a 
surface of metal like the conventional technique, it is unescapable that a minute pinhole is 
generated, the corrosion of a metal base arose from this pinhole section, and the problem was in 
corrosion resistance. 

[0008] This invention is what solved the above-mentioned technical problem, and offers the fuel 
cell excellent in the separator for fuel cells excellent in corrosion resistance, its manufacture 
approach, and endurance. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical technical 
problem, the technical means (the 1st technical means are called hereafter.) provided in claim 1 
of this invention are separators for fuel cells characterized by carrying out sealing of the pinhole 
which the corrosion-resistant coat was formed in some [ at least ] front faces, and was formed 
in this corrosion-resistant coat in the metal separator for fuel cells of this electrolyte of the 
electrode of the pair which pinches an electrolyte, and the pair facing in opposite directions. 
[0010] The effectiveness by the 1st technical means of the above is as follows. 
[001 1] That is, since sealing can close a pinhole, the separator for fuel cells which the separator 
base material for fuel cells is not corroded from this pinhole, and was excellent in corrosion 
resistance can be done. 

[0012] In order to solve the above-mentioned technical technical problem, the technical means 
(the 2nd technical means are called hereafter.) provided in claim 2 of this invention The 
configuration processing process which forms the separator base material configuration for fuel 
cells from a metallic material, It is the manufacture approach of the separator for fuel cells 
characterized by consisting of a covering process which forms a corrosion-resistant coat in 
some [ at least ] front faces of this separator base material for fuel cells, and a sealing process 
which carries out sealing of the pinhole formed in this corrosion-resistant coat. 
[0013] The effectiveness by the 2nd technical means of the above is as follows. 
[0014] That is, since a sealing process can close a pinhole, the separator for fuel cells which the 
separator base material for fuel cells is not corroded from this pinhole, and was excellent in 
corrosion resistance can be done. 

[0015] In order to solve the above-mentioned technical technical problem, the technical means 

(the 3rd technical means are called hereafter.) provided in claim 3 of this invention are the 

manufacture approaches of the separator for fuel cells according to claim 2 characterized by 

said sealing process being a process which closes said pinhole by resin. 

[0016] The effectiveness by the 3rd technical means of the above is as follows. 

[0017] That is, since cheap resin can close a pinhole, the separator for fuel cells of low cost can 

be done. 

[0018] in order to solve the above-mentioned technical technical problem , the technical means 
( the 4th technical means be call hereafter . ) provided in claim 4 of this invention be the 
manufacture approaches of the separator for fuel cells according to claim 2 characterize by be 
the process at which said corrosion-resistant coat be form in from the ingredient which have 
ductility , and said sealing process crush a pinhole for said corrosion-resistant coat by roller 
pressurization . 

[0019] The effectiveness by the 4th technical means of the above is as follows. 

[0020] That is, since a pinhole can be taken up for corrosion-resistant coat itself, the separator 

for fuel cells of low cost can be done. 

[0021] In order to solve the above-mentioned technical technical problem, it is the manufacture 
approach of the separator for fuel cells according to claim 2 that the technical means (the 5th 
technical means are called hereafter.) provided in claim 5 of this invention are characterized by 
for said sealing process oxidizing said separator base material for fuel cells, forming an oxide 
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skin, and being a wrap process in an oxide skin about the separator base material of a pinhole. 
[0022] The effectiveness by the 5th technical means of the above is as follows. 
[0023] That is, since the oxide skin which oxidized the separator base material for fuel cells can 
close a pinhole, a pinhole can be taken up certainly and the separator for fuel cells excellent in 
corrosion resistance can be done. 

[0024] In order to solve the above-mentioned technical technical problem, the technical means 

(the 6th technical means are called hereafter.) provided in claim 6 of this invention are the 

separators for fuel cells of a pair according to claim 1 to 5, and are fuel cells characterized by 

inserting the electrode of the pair which pinches an electrolyte. 

[0025] The effectiveness by the 6th technical means of the above is as follows. 

[0026] That is, since the separator for fuel cells excellent in corrosion resistance is used and the 

separator for fuel cells is not corroded by the staining substance formed by electrode reaction, 

the fuel cell excellent in endurance can be done. 

[0027] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. 
[0028] Drawing 1 is the outline sectional view of the solid-state polyelectrolyte mold fuel cell eel 
of the example of this invention. It is inserted between each electrode 2a, the solid-state 
polyelectrolyte film 1 of 2b, and the separators 3a and 3b of the pair facing in opposite 
directions, and pressurizes and fixes by the suitable pressure, and the electrode (oxidizer pole 2a 
and fuel electrode 2b) of the pair which pinches the solid-state polyelectrolyte film 1 which is an 
electrolyte forms the solid-state polyelectrolyte mold fuel cell eel 20. 

[0029] The oxidizer gas containing oxygen is humidified with a steam, is introduced from the 
oxidizer gas inlet 5, carries out conduction of the oxidizer gas passageway 6 formed in separator 
3a, and is discharged from the oxidizer gas outlet 7. On the other hand, the fuel gas which uses 
hydrogen as a principal component is humidified with a steam, is introduced from the fuel gas 
inlet port 8, carries out conduction of the fuel gas passage 9 formed in separator 3b, and is 
discharged from the fuel gas outlet 21. The seal member 4 is formed in the perimeter section of 
the solid-state polyelectrolyte film 1, and is carrying out the seal of said oxidizer gas and said 
fuel gas. 

[0030] The solid-state polyelectrolyte mold fuel cell eel 20 is heated by about 80 degrees C, and 
is generated according to electrochemical reaction using the hydrogen in said fuel gas, and the 
oxygen in said oxidizer gas. When the hydrogen in the fuel gas of the fuel gas passage 9 contacts 
the catalyst of fuel electrode 2b, the following reaction arises. 

[0031] 2H2 -> 4H+ +4 e-H+ moves in the inside of the solid-state polyelectrolyte film 1, reaches 
the catalyst of oxidizer pole 2a, reacts with the oxygen in the oxidizer gas of said oxidizer gas 
passageway 6, and becomes water. 

[0032] 4H+ +4e- +02 -> Electromotive force arises according to the electrode reaction of the 
2H20 above, and a current is taken out outside with Separators 3a and 3b. Generally, the 
laminating of a majority of said solid-state polyelectrolyte mold fuel cell eels 20 is carried out, 
and the fuel cell is constituted. In this case, a laminating is not carried out only with the solid- 
state polyelectrolyte mold fuel cell eel 20 of drawin g 1 , but various laminating gestalten which 
can carry out a laminating efficiently exist. 

[0033] In the example proving the effectiveness of future this inventions, it carried out using the 
tabular thing as a separator base material. Drawin g 2 is the type section Fig. of the separator 
before sealing used for the example of this invention. To the near front face facing the electrode 
of the separator base material 10, gold plate with a thickness of about 0.1 micrometers was 
performed as a corrosion-resistant coat, and the separator 30 was produced on it. The minute 
pinhole 12 exists in this deposit 11. 

[0034] (Example 1) Drawin g 3 is an explanatory view explaining the sealing process of the 
separator of an example 1. SUS304 was used as a metallic material of the separator base 
material 10. 

[0035] A separator 30 is put in after washing and into a vacuum housing 13 by isopropyl alcohol, 
and a vacuum housing 13 is made into the vacuum of 0.1 or less Torrs. Then, the acrylic 
monomer liquid which carried out degassing processing is poured into a vacuum housing 13, and 
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a separator 30 is completely dipped in acrylic monomer liquid 22. Air is introduced into a vacuum 
housing 13 and a pinhole 12 is completely made full of acrylic monomer liquid. 
[0036] If a separator 30 is taken out from a vacuum housing 13, it will be completely covered 
with the acrylic monomer liquid membrane 14 by the front face of a deposit 1 1. If surface 
washing of this separator 30 is lightly carried out with pure water, the acrylic monomer liquid 
membrane 14 of the front face of a deposit 11 will be removed, and acrylic monomer sealing 
liquid 18 will remain only in a pinhole 12. 

[0037] Next, this separator 30 was put into the thermostat and 80 degrees C and heat treatment 
of 3 hours were performed. The acrylic monomer in a pinhole 12 serves as the lifting acrylic 
polymer 19 in the following polymerization reaction by heat treatment, and a pinhole 12 is closed. 



[0039] The steam exposure test was performed in the 80-degree C steam ambient atmosphere, 
and corrosion resistance was evaluated. Moreover, contact resistance with the carbon paper 
which is an electrode substrate was measured, and conductivity was evaluated. 
[0040] (Example of a comparison) The separator 30 before sealing of an example 1 was made 
into the example of a comparison, and the same approach as an example 1 estimated corrosion 
resistance and conductivity. 

[0041] (Evaluation result) By the corrosion resistance test result of an example 1, the front face 
which corrosion was not seen at all but was stabilized was secured by the evaluation by 1000 
hours. On the other hand, as for the example of a comparison, corrosion was checked in about 
500 hours. Since sealing of the pinhole 12 which exists in a deposit 11 was certainly carried out 
by the acrylic polymer 19 by sealing of an example 1, corrosion does not occur. Although the 
pinhole 12 is very minute and it cannot view, sealing can be certainly carried out by being 
immersed in acrylic monomer liquid 22. 

[0042] The contact resistance of an example 1 was 20m ohm-cm 2, and was the same value as 
the example of a comparison. Contact resistance was the same 20m ohm-cm 2 as the first stage 
also after the corrosion resistance test of 1000 hours. The area which the pinhole 12 in 
separator 30 front face occupies is very small, and since the acrylic polymer has not adhered to 
any parts other than pinhole 12, low contact resistance is maintainable. 

[0043] In this example 1 , although SUS304 is used as a metallic material of a separator base 
material, it may not be limited to this metal, other stainless lot numbers are sufficient, or 
aluminum and titanium are sufficient. Although gold is used as an ingredient of a corrosion- 
resistant coat, silver, nitriding chromium, the multiple oxide of a platinum group, etc. are idea ** 
in addition to gold. Although plating is used as the formation approach of a corrosion-resistant 
coat, CVD, PVD, etc. can be formed by other coat formation approaches in addition to plating. 
Moreover, between a corrosion-resistant coat and a separator base material, an interlayer may 
be used if needed. 

[0044] Although the acrylic polymer is used in this example 1 as resin which seals a pinhole 12, it 
is not limited to this resin. Although vacuum impregnation and a heating polymerization method 
are used as this sealing approach, it is not limited to especially this approach. For example, an 
ultraviolet-rays polymerization method etc. can be used in addition to a heating polymerization 
method. 

[0045] (Example 2) Drawin g 4 is an explanatory view explaining the sealing process of the 
separator of an example 2. SUS304 was used as a metallic material of a separator base material. 
[0046] Isopropyl alcohol performed roller-press processing for the separator 30 by 2 and feed- 
rate 50 cm/min the linear pressure of 1t/cm after washing using the roller 1 5. As a result of this 
roller-press processing, the gold plate layer 11 with it carried out expansion, the pinhole 12 was 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejue 2004/1 2/27 



[0038] 
[Equation 1] 




4/4 ^— v 




crushed, and it became the sealing section 16. [ large ductility and ] [ soft ] 

[0047] In this case, the diameter of the pinhole 12 which can seal is as follows [ the thickness of 
a deposit 1 1 ]. Therefore, it is necessary to prepare a deposit thicker than the diameter at the 
maximum equator of the pinhole to generate. Moreover, this sealing approach is applied to a 
monotonous type separator. The passage of fuel gas or oxidizing agent gas is constituted 
combining the gas-passageway plate of another objects, such as carbon paper. 
[0048] Corrosion resistance and conductive evaluation was performed by the same approach as 
an example 1. Consequently, the front face which corrosion was not seen at all but was 
stabilized was secured by the evaluation by 1000 hours like the example 1. It is shown that all 
the pinholes have been sealed with the roller press. Since sealing by the roller press is sealed for 
deposit itself, it cannot do the interface of dissimilar material but can expect stable and big 
corrosion resistance. 

[0049] Contact resistance was 20m ohm-cm 2, and was the same value as the example of a 
comparison. Contact resistance was the same 20m ohm-cm 2 as the first stage also after the 
corrosion resistance test of 1000 hours. Although it became the same value as the example of a 
comparison since the area which a pinhole occupies was very small, contact resistance may 
become low from the example of a comparison in this case. 

[0050] In addition, it is not limited to what was shown in the example 2 about the metallic 
material and the corrosion-resistant coat of a separator base material like an example 1. 
However, it is necessary to be the ingredient which has ductility as an ingredient of the 
corrosion-resistant coat of an example 2. 

[0051] (Example 3) Drawin g 5 is an explanatory view explaining the sealing process of the 
separator of an example 3. Aluminum 5052 was used as a metallic material of a separator base 
material. When a separator was aluminum, nickel-plating processing was carried out on the 
surface of aluminum, and gold plate processing was performed on it. It is generated in the phase 
of nickel plating and the pinhole has also produced the gold plate layer on it in the form where 
the pinhole of a nickel-plating layer is connected. This nickel-plating layer is not illustrated. 
[0052] The separator 30 was immersed in the electrolytic solution 23 (15% sulfuric-acid solution) 
after washing by isopropyl alcohol. Next, temperature of the electrolytic solution 23 was made 
into 20 degrees C, and it anodized for 15 seconds with the current density of 1.5 A/cm2. The 
aluminum exposed to the electrolytic solution at the pinhole 12 was anodized by this anodizing, 
and the aluminum oxide was formed in this part of it. This aluminum oxide serves as the oxide 
skin 1 7 of a passive state. 

[0053] Corrosion resistance and conductive evaluation was performed by the same approach as 
an example 1. Consequently, the front face which corrosion was not seen at all but was 
stabilized was secured by the evaluation by 1000 hours like the example 1. Since sealing of the 
pinhole was certainly carried out by the oxide skin 1 7, corrosion does not occur. Although the 
pinhole is very minute and it cannot view, sealing can be certainly carried out by anodic oxidation 
processed electrically. 

[0054] Contact resistance was 20m ohm-cm 2, and was the same value as the example of a 
comparison. Contact resistance was the same 20m ohm-cm 2 as the first stage also after the 
corrosion resistance test of 1000 hours. The area which a pinhole occupies is very small, and 
since an oxide skin is not attached to any parts other than a pinhole, low contact resistance is 
maintainable. 

[0055] In addition, it is not limited to what was shown in the example 3 about the metallic 
material and the corrosion-resistant coat of a separator base material like an example 1. 
Moreover, it may not be limited to what also showed the approach of oxidation treatment to the 
example 3, but the oxidizing [ thermally ] method by the elevated temperature etc. may be used. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view of the solid-state polyelectrolyte mold fuel cell eel of the 
example of this invention 

[Drawing 2] The type section Fig. of the separator before sealing used for the example of this 
invention 

[Drawing 3] The explanatory view explaining the sealing process of the separator of an example 1 
[Drawing 4] The explanatory view explaining the sealing process of the separator of an example 2 
[Drawing 5] The explanatory view explaining the sealing process of the separator of an example 3 
[Description of Notations] 

I — Solid-state polyelectrolyte film (electrolyte) 
2a — Oxidizer pole (electrode) 

2b — Fuel electrode (electrode) 

3a, 3b, 30 — Separator 

10 — Separator base material 

I I — Gold plate layer (corrosion-resistant covering film) 
12 — Pinhole 

15 — Roller 

16 — Sealing section 

17 — Oxide skin 

18 — Acrylic polymer (resin) 

20 — Solid-state polyelectrolyte mold fuel cell eel (fuel cell) 
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DRAWINGS 



[Drawin g 2] 
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[Drawing 3] 
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[Drawing 5] 
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